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Invisible Decays of the Higgs Boson

® In MSM, invisible decays ¢, Coupling to Dark matter

of the Higgs bqson are ¢ Higgs sector allows direct
extremely rare: coupling to hidden sector

- _ that iIsrenormalizable
B(H- ZZ- nnnn)° 0.1% o Higgs portal
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w Observation of substantial
Invisible decay rate would
be definite sign of BSM
physics. Long list of
interesting invisible things @ Two approaches:

that a Higgs might decay ¢ 125 GeV Higgs has been
into: discovered; see how often

It decays invisibly
LSPs of SUSY _ _
) w Neutralinos gravitinos ¢ Other Higgs states might
have substantial invisible

¢ Graviscalarglarge extra branching fractions, and
dimensions) thus escaped detection so

¢ Dark matter far ¢ scan Higgs mass

¢ X hypothesis looking for

Invisible states
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Invisible Higgs Detection method
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w Problem: how to detect
a decay mode which is
Invisible
¢ Need arecolling system 1

\s=8 TeV §

to tag the decay g |
¢ Use associated 10

production with R

forward/backward jets =

(Vector Boson FuSion)/
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Vector Boson Fusion

CMS Experiment at LHC, CERN

Data recorded: Mon Sep 17 04:50:40 2012 BST

Run/Event: 203002 / 1762672184
Lumi section: 1570
Orbit/Crossing: 411409864 / 423
MET =248.6 GeV

M(jj) = 3371.7 GeV

eta(jj) = 6.41

phi(jj) = 0.96

PF Jet 2

pT =90.2 GeV
eta = 3.63
phi=1.17
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pT =173.5 GeV

w Signhature:

¢ Two jets at large
positive and negative
rapidities

¢ Missing transverse
energy
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VBF selection

w 2 Jets:
¢ pj)> 50 GeV
¢ Opposite rapidity

cniQ)>42
¢ M(j)) > 1100 GeV Eur. Phys. J. C 74 (2014) 2980
Chn (JJ) <1.0 Em“é—ws ~e— Observed
. . " |s=8TeV,L=19.5fb" — Bt 100
w Missing E> 130 GeV S 10°E ver )
w Vetos 2107,
>
L1

¢ Any leptons (reduce
WO /b QQOI

¢ Central jets withp>
30 GeV (reduce QCD

multiljets) 150 200 250 300 350 400 450 500
E™SS [GeV]
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VBFE background estimation

M(u) in control region with
relaxed selection (no CJV,
no a)

w Main background

wO ' ' +jets estimated
by measuringw® ‘ ‘and
extrapolating with MC

¢ Signal selection (without
Including muon in
missing ET)

¢ Two muonsp Tt
aC H pcg@ev
F w O Jb +ets
estimated by requiring
one e/y/_, and
extrapolating from MC

w QCDmultijet estimated
by comparing regions in
missing ET w/ and w/o
central jet veto
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